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blood-sugar values, tbougli the role they may piny in alimentary 
hyperglycemia, which is pronounced in nephritis, I am at this time 
not prepared to say. 

S. A rise in blood-sugar occurs in pneumonia and may be present 
in the absence of fever. It is apparently uninfluenced by blood- 
pressure, leukocytosis, or renal involvement. 

9. Hyperglycemia occurs quite constantly in apoplexy, typhoid, 
and tuberculosis in the presence of fever and in some cases of cancer. 

10. The test, owing to its simplicity and accuracy, affords a prac¬ 
tical method for early diagnosis and control of dietary thernpeusis. 

I wish to express my appreciation of the kind assistance given 
by Dr. A. I. (linger in the perfecting of the technique of this method 
and to Dr. Morris J. Lewis for the opportunity to study some of 
the pneumonia patients who were on his service in the Pennsylvania 
Hospital. 

All the other cases were from the wards of the University Hos¬ 
pital on the service of Dr. Alfred Stengel. 


EXTRAPHYSIOLOGICAL OR PUTREFACTIVE UREA. 


Hv (i. Delgado Palacios, 

riiorcsson or ravsioLOOlr.u, noausTav at tuk o.vivriwirv or CAIIACAP, 
VKNKZUKM. 


Schematically considered, the destruction of nitrogenous food¬ 
stuffs in the animal body end in the formation of the two principal 
and characteristic organic constituents of the urine, urea and 
uric acid. Neither, nevertheless, represent, the last residue of the 
gradual disintegration of nitrogenous substances; they originate, 
on the contrary, through a synthetic process performed principally 
by the liver from ammonia, which may be considered ns the most 
simple residue of the nitrogenous kntabolism. In birds and reptiles 
the ammonia gives rise to uric acid, and in man and niainmaliaiis 
to urea. The small proportion of uric acid found in the urine of the 
latter proceeds from a real process of gradual dissociation of nucleins. 
These substances arc disintegrated until xuuthic bases result, 
which, by means of enzymatic oxidation, arc turned into uric 
acid. While in birds and reptiles the introduced urea turns, in 
its greatest part, into uric acid, in mammalian animals certain 
enzymes which exist in various organs (Seliittenhelni's urieolytie 
ferments) tend to destroy the uric acid, changing it into urea. 
Though apparently opposite it is probnble that both compounds 
may proceed in each ease from the same physiological process. 

How does urea originate from ammonia? This is not entirely 
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known, Imt the principal explanation of this biological fact is to 
he found in the Neneki-Selmltzc-Sohmidcborg anhydration theory 
and in the llofincistcr oxidation theory; both theories suppose 
the preexistenee of ammonia. It is not well lixed, at present, 
what part of the truth corresponds to each one of these theories. 
It is not known also if there are other organs besides the liver 
which may produce the urea from ammoniacal compounds. Espe¬ 
cially interesting is the formation of urea from arginin; here, 50 
per cent, of the nitrogen of this substance is directly dissociated by 
a ferment which has been isolated from the liver, kidneys, thymus, 
and other lymphatic glands. 

The following conclusions can he accepted as well-established 
facts; (1) the urea proceeds in the body from ammoniacal com¬ 
pounds; (2) the liver is the only organ for which the formation of 
urea has been experimentally proved; (0) the urea may derivate 
also from dissociation of other nitrogenous compounds, us, for 
example, arginin. 

Though all nitrogenous foodstull's which are decomposed in a 
given animal do not give rise, however, to the production of urea, 
this principle may be considered as the main nitrogenous product 
of tissue katabolism, at least in man and mammalians, and therefore 
it is a substance entirely physiological to the animal body. 

In the present article I will endeavor to expose the experimental 
basis upon which it is possible to establish that, in the common 
conditions of human life, a part of the urea, as small as it may be, 
proceeds directly from the intestinal putrefaction; that is to say, 
it is the product of chemical transformations which takes place 
outside of the normal tissue katabolism. This part of the urinary 
urea must receive the name of extraphysiological or putrefactive 
urea. In the sick man, especially in the diabetic, the putrefac¬ 
tive urea increases enormously and plays an essential part in the 
pathogeny of the malady. 

If a solution of an ammoniacal salt of a volatile or inferior fatty 
acid is introduced into the rectum and its entire absorption permitted 
the result to lie observed is that the twenty-four hours, amount of 
urea increases. This hypcrcxcrction of urea is accompanied by 
two interesting phenomena when butyrate of ammonia is the em¬ 
ployed salt. The twenty-four hours’ urinary volume increases 
(polyuria) and the excreted acetone greatly augments upon the 
normal proportions (aeetonuria). if the rectal injections are con¬ 
tinued for many days the polyuria and the aeetonuria reach a high 
degree. 

One of the experiments has been carried out on a subject specially 
selected in order that the pharmacological influence of the salt 
could reach the strongest ell'eet with the least quantity used. The 
person referred to is a female, weighs ‘15 kilos, lives in the tropical 
and Atlantic region (Caracas, Venezuela), and is submitted to a 
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uniform vegetarian diet very poor in nitrogen. The experiment 
Inis been divided into two series: the lirst series has been preceded 
by a preparatory period of the same diet. During the second 
series rectal injections of a watery solution of butyrate of ammonia 
have been used: at) e.c. the lirst two days, 75 c.c. the two following, 
and 100 e.c. the rest of tile series. The proportion of nininonia 
is exactly determined (3.S25 grams Nllj for 1(M) c.c.) and pure 
butyric acid (1!)..S ( ,1 Id), for lOOc.c.) is added until neutralization 
takes place; the rosolie acid has been employed as indicator. The 
daily quantity is diluted four or live times with water and fraction¬ 
ally injected. The quantitative estimation of the various urinary 
elements has been made as accurately as possible, employing the 
most reliable methods. The urinary volume has been determined 
by weight and density, the pqicttcs and llasks being graduated at 
the laboratory temperature (21° For the quantitative estima¬ 
tion of the urea the slightly modified method of S. It. llcucdict and 
F. (iephart 1 has been employed: The urine mixed to its own volume 
of diluted MCI (1 to d) has been submitted in autoclave to a pressure 
of (i atmospheres (150° to 155° (!.), during one and a half hours. 
The resulting ammonia has been determined by the Kriiger-lteich- 
Schittcnhelnd method, and the preformed ammonia has been snli¬ 
st ractcd. The uric acid has been estimated by the K. Worncr’ 
method: the precipitated urate of ammonia dissolved into a watery 
solution of caustic soda is placed on a water hath to drive out the 
ammonia. The remaining nitrogen has been finally determined by 
the well-known Kjcldohl method. The acetone by the Iluppert- 
Messingcr 1 method, and on account, of necessary comparative 
estimations for other purposes the volatile fatty acid has been 
evaluated by the .Strauss-I’hilippsohn method. The obtained ana¬ 
lytical results arc condensed in the following table: 5 


First Skriks. Xoiimai. Condition'. 



Vt4 true. 

Nil. 

T«tal X. 

I’m. 

t rie aril. 


da II I it tit. 

»»>*■ 

r.i. 

ynt. 

pm. 

Ian. 

pm. 

IDE- 

|U ltd. 

1st . . . 

1235 

0.010 

0.003 

9.087 

0.345 

7.0 

75.0 

2d . . . 

1311 

0.1135 

0.523 

11.008 

0.41! 

5.0 

79.0 

3d . . . 

1255 

0.170 

0.030 

10.G29 

0.301 

8.0 

77.0 

1th . . . 

1251 

0.540 

5.827 

10.511 

0.385 

3.0 

84.0 

5th . . . 

1100 

0.013 

0.428 

11.443 

0.415 

3.0 

82.0 

0th . . . 

1151 

0.40S 

5.722 

9.743 

0.312 

9.0 

79.0 

7th . . . 

1422 

0.511 

0.015 

10.772 

0.388 

5.0 

75.0 

Averages 


0.550 

0.100 

10.5501 

0.378 

5.7 

78.7 


1 Jour, of Am. (’hem. Sop., xxx, 1700. 

1 Alxlerhnltlen, K., Physiologist-lies Prnktiknm, Merlin, 1912, p. 130. 

* Hopjie-SVylor’s Ilnmllmch tier physiol- und putlifl- chernist heu Analyse, Merlin, 
1003, pp. 418-419. 

« Strauss, 11., ami Philippsohn, II., Zeitschr. f. klin. Mc-<l., xi. 300. 

* Delgado Palacios, <5., Chiniio pathologiquc tropicale tie la region ntlanthiue. 
Car at-as. IJl. y Tip. del Comereio, pp. 219-293, 23S, 103-125, 110. 
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Skcoxd Skhif.s. Action of Butyrati: of Ammonia. 

UREA 

Hepatic 


Volume. 

NIL. 

Total X. 

I'rca. 

Trie an 1. 

A retone. 

coefficient. 

Pay*. 

c.r. 

Km. 

gm. 

gin. 

gin. 

mg. 

per 1U0. 

1st . . . 

1810 

0.5SI 

7.763 

13.442 

0.305 

81 

80.7 

2d . . . 

IS5S 

0.411 

8.122 

14.9S9 

0.410 

108 

85.9 

3d . . . 

1928 

0.401 

8.501 

1G.701 

0.32S 

132 

91.5 

•lth . . . 

2301 

0.405 

S.533 

17.314 

0.321 

119 

94.7 

6th .. . . 

2905 

0.302 

8.950 

17.545 

0.311 

202 

91.2 

0th . . . 

3044 

0.302 

9.003 

18.012 

0.309 

235 

93.3 

7th . . . 

2525 

0.003 

8.898 

10.938 

0.180 

215 

SS.7 

Averages 

2310 

0.4597 

8.533 

10.128 

0.300 

105 

89.4 


I liuve already pointed out why the physiologically produced 
urea in this person is so small, namely, ail average of 10.5 gin. with 
a corresponding volume of 1300 e.e. The greatest excess of urea 
which has been synthetized by the liver, namely, S gin., has 
developed a very powerful diuretic action. It is interesting to note 
that this person with a total amount IS gin. urea hns excreted 3 
liters of urine, which has the physical appearance of diabetic 
urine, while it is of common occurrence that the majority of persons 
with this quantity of urea do not excrete more than half a volume. 
Ill-all my experiments with a starting physiological amount of urea 
double this one the butyrate of ammonia hns had the same diuretic 
effect, hut not so marked as in this case. 

The diuretic action of urea is a constant experimental fact, and 
all tlic authors admit it. The increase of acetone or iodoform giving 
compounds upon the normal deserves, in this case, a closer cxnplann- 
tion. All authors agree in accepting that the volatile fatty acids, 
when ingested under certain conditions, are completely oxidized 
in the body, except in case they contain some inorganic radicle. 
Otto Forges’* memoir on the subject may be quoted as a standard 
monograph upon the destruction of fatty acids in the organism. 
When butyrate of ammonia is ingested this salt is transformed 

into urea and butyrate of .. which is totally destroyed by 

oxidation in the body. If the same salt is absorbed through the 
rectal mucous membrane it arrives immediately at the liver, where 
the hepatic cell changes it into urea and butyric acid, with the 
production of a little quantity of acetone. This last transformation, 
has been realized by G. Kmbden 7 and his collaborators when they 
made the artificial irrigation of the liver with blood containing 
substances capable of giving acetone (acctogcnic substances), 
the butyric acid being the principal between them, and certain 
of its derivatives. The same production of acetone has been carried 
out on diabetics by making them ingest acctogcnic compounds. 

■ Uelier don Alibnu tier Fcttsaureu iin Organisimis, Asher u. Spiro, Krgcbnisso 
der Physiologic, 1910, p. 8. , , 

1 Hofmeisler’s licit rage, 1901, vi, 59; Kmlxlcn, G., and Knrliorlali, R, Hofmeistcr s 
Beitrnge, 1900, xxx, 120; Kmlxlcn, G., Solomon, H., and Schmidt, Ft., llofmeislcr's 
Ucitrfige, viil, 129- 
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In tliis case the real interpretation of observed facts deserves a 
long explanation which space will not permit. Those interested 
in the subject may read the chapter Diabetic Pathogeny in a book 
I have published with the title Tropical Pathological Chemistry 
of the Atlnntic region.' 

From the experiment already referred to and others not quoted, 
easy to be conducted in man, we arc right in coneluding that the 
large intestine absorption of butyrate of ammonia produces the 
increased excretion of urea, acetone, and urinary volume. All the 
effects here observed, no doubt, are referable to the chemical 
nature of the employed salt and the way of introduction. 

These premises well established, the question which now arises 
in the mind is whether or not in the common conditions of human 
life the intestinal putrefaction which constantly occurs from birth 
to death does or does not produce more or hss abundant quantities 
of ammonia and volatile fatty acids, whose reabsorption would 
produce he formation of urea and acetone of putrefactive or 
cxtraphysiological origin. Before describing the method I have 
employed to verify the production and absorption of remarkable 
amounts of amoniacal salts of volatile fatty acids, it may be well 
to give a short exposition upon the nature and intensity of the 
chemical and bacterial phenomena which occur in the large in¬ 
testine. 

The intestinal (lora which grows in the intestinal contents unfolds 
there with such a colossal development that more than 25 per cent, 
of the total organic matter of the feces are composed of bacterial 
residue. This intense bacterial life renovates incessantly. On the 
one hand the foodstuffs and the various excretions from the body 
through the gastro-intestiual tract bring the necessary aliment to 
its growth, and on the other the defensive forces of the intestinal 
mucous membrane and the noxious or antagonistic influences 
that certain groups of bacteria exercise upon others check this 
development. These conditions explain how n large proportion of 
dead bacterial matter may be excreted with the feces every twenty- 
four hours, as the fact has been evidenced by the Sclnnidt-Stras- 
burger weight method: 5.11 grams of pure bacterial residue, or more 
than one hundred billions bacteria (calculated as Bacillus eoli com¬ 
mune), are excreted daily. 

In the small and large intestines the bacterial life exhibits great 
differences. While the small intestinal contents suffer the acid 
fermentation of the carbohydrates, it is five times more richer in 
water and travels with twenty-five times more rapidity than the 
large intestinal contents, a true normal fecal stasis taking place 
in the last portions of the alimentary canal. The matter becomes 
more and more poor in water and oxygen as a consequence of the 


1 Palacios, I.oc cit. 
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absorption and powerful albuminous putrefaction, which commonly 
give it the alkaline reaction on account of the production of 
ammonia. 

The intestinal contents have been studied chemically by various 
physiologists. lidwald, 9 Baumann, 1 " MacFadyen, Nencki and 
.Siebcr 11 and others have made particular researches in the human 
intestine. The chemical composition of the small and large in¬ 
testines differs in the same way as the bacteriological and physio¬ 
logical conditions referred to. The intestinal contents, as it has been 
collected through an artificial anus established at the distal end of 
the ileum, presents the following characteristics as they were ob¬ 
served by the last three authors named: the reaction was constantly 
acid, owing to the presence of organic acids, and notably of acetic 
acid. Other acids that were present were lactic, pnralactic, various 
fatty acids, succinic, and the biliary acids. The odor but rarely 
suggested the existence of putrefactive changes. Imlol, skatol, 
and phenol could not be demonstrated. Leuein and tyrosin were 
not found. Alcohol could always be demonstrated. Of gases, 
carbon dioxide was observed, and also faint traces of hydrogen sul¬ 
phide, while methyhncrcaptan was absent. All these products of 
fermentation, ns well as those originating from the normal action 
of digestive ferments, are completely oxidized and utilized for 
nutritive purposes. 

In the large intestine, on the contrary, appear various products 
of the true albuminous putrefaction. The normal products of the 
digestive and fermentative proteolysis suffer the putrefactive 
degradation, and the resulting end-products, entirely abnormal in 
its origin and physiological character, are in greatest part eliminated 
with the feces or absorbed. It seems to be the biological law that 
all these products are not assimilated nor in nny way utilized 
by the organisms. They are by their own nature or origin noxious 
or have toxic properties, and the organism, principally through the 
agency of its great antitoxic or defensive organ, the liver, tend to 
convert them into harmless substances ns completely as possible. 
The putrefactive bacteria act on the vnrious constructive stones 
of proteins, the amino-acids, following certain general chemical 
processes. The tryptophane or indol-amino-propionic acid, by the 
action of anaerobic bacteria, loses its amino (Nils) group as NIIj. 
After this has been done other bacteria, endowed with some aerobic 
character, oxidize the remaining side chains, yielding carbonic 
acid and water. The residual indol or skatol is absorbed into the 
blood and reappears in the urine ns indoxyl or skntoxyl in combina- 


• Ucltcr tins Verbal ten ties Fistclsekrctes, etc. Virchow's Arehiv, vol. Ixxv. 

10 Dio nromntischea Vcrbindunucs ini Horn unci die Darinfaulniss, Zeitschr. f. 
physiol. Cliein., vol. x. 

" Ucher die client. Vnritiingc ini ineiischl. Diinmhirui, Arelt. f. exp. Path, it. Pharm., 
vol. xxviii. 
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tion with sulpluiric acid and alkalies as conjugated sulphates. The 
relative proportions in which these heterocyclic compounds appear 
in the urine depend upon the class of acting bacteria. According 
to Ilcrter the Ilaeillus coli commune can produce indol under 
certain conditions and traces of skatol, while certain putrefactive 
bacteria produce this last substance in great abundance. Accord¬ 
ing to the same author the indolacctic acid, another putrefactive or 
degradation product of tryptophane, is the ehromogen of urorosein. 
Staal, Grosser, I’oreher, and Ilcrvieux believe that red skatol and 
urorosein are identical. Reasoning along these lines it is con¬ 
ceivable that, corresponding to a more remarkable change in the 
intestinal bacterial flora, other coloring matters may appear in the 
urine, as this has been observed, as a matter of fact, in the tropical 
and Atlantic region, where urorosein is replaced by cholerythrin. 12 
Analogous transformations take place with other split products 
of protein. The tyrosin and phenylalanin, after having been 
desnmided by the action of putrefactive bacteria losing ammonia, 
give various aromatic acids, phenol and eresol, and a small pro¬ 
portion of polyphenols. All these products are eliminated in the 
urine in the native state or in combination with sulphuric acid, 
glycoeol or other compounds. Finally, leuein, butalanin, alaniu, 
glycocol, asparaginic acid, glutnminic acid, and other non-aromatic 
amino-acids lose equally ammonia, and give rise in the intestine to 
various volatile fatty acids, such as eapronie, valerianic, butyric, 
propionic, acetic, succinic, and glutaric acids. A certain part of 
these absorbed fatty acids may appear in the urine, increasing 
its amount of volatile acids only when they arc absorbed in com¬ 
bination with the calcium, as the fact has been experimentally 
established. u Otherwise they arc oxidized and destroyed. The 
butyric acid, which may be considered as an anaerobic and putre¬ 
factive product of the fatty amino-acids, and certain of its superior 
homologous derivatives yield acetone when they pass through the 
liver in combination with the ammonium, as the fact has been also 
established experimentally. 

As has been summarily explained above, the production of putre¬ 
factive ammonia is a phenomenon of universal occurrence in the 
human large intestine. It is closely related to the formation of 
other putrefactive products, which are also absorbed into the 
blood, transformed by the liver, and excreted in the urine. As a 
matter of fact the presence of ammonia in the large intestinal 
contents has been verified by all investigators after the first lirau- 
ncck" researches. Therefore it is a reasonable and scientific 
hypothesis, in accordance with all our knowledge upon physiological 

11 Delgado Palacios, G., Why Yellow Fever is Endemic in I he Tropical ami A flan- 
tic Region, Medical Record, July 25, 1914. 

11 Palacios, loc. cit. 

11 Brauncek, Mittcilungen aus tier med. Klinik zu Wiirzhurg, vol. ii. 
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anil chemical phenomena, (Ins reahsorption of putrefactive ainnionia 
and its transformation into urea. If the formation of putrefactive 
urea really occurs in the common conditions of life, it must he ac¬ 
companied by the production and excretion in the urine of a corre¬ 
sponding amount of acetone, the two substances originating from 
tlie same biochemical transformation, as the above experiment 
suggests. The two phenomena are, however, by no means indis¬ 
soluble, because other ammoniacal salts of putrefactive origin 
may be transformed into urea without the production of acetone, 
such ns acetate or propionate of.nmmoniu, and others. 

The quantitative estimation of ammonia in the feces has been 
rarely performed. Schmidt and Strasburger 1 ' in their fundamental 
work upon chemical and bacteriological composition of human 
feces do not mention any quantitative estimation of this substance. 
This may be explained by the fact that the intestinal ammonia is 
generally considered as an obliged phenomenon of the intestinal 
putrefaction without importance and intended to be eliminated 
in the feces. I have made quantitative estimations of fecal ammonia 
on many occasions. 1 shall only quote here those estimations which 
I have performed with the purpose of establishing the reahsorption 
of ammonia in the large intestine. The estimations have been made 
by two methods at the same time, the formol titration and the 
Kriiger-Heicli-Scliittcnhehn method. The figures obtained by the 
two methods are nearly equal in every case, and therefore may be 
accepted as reliable. The following table shows the amounts of 
ammonia and volatile acids obtained in those persons who were 
submitted to the comparative experiment: 


Kccre weight. 

Naincv. Rin. 

A. C.85.5 

L.K.141.2 

I*. deT. . . . 121.2 

P. A .90.G 

It.100.2 


Ammonia. 

Volatile aclto n lO. 

gm. 

c.c. 

0.0756 

89.8 

0.1185 

81.3 

0.1108 

139.7 

0.0539 

GO.8 

0.1900 

100.3 


The method I have employed to establish that ammoniacal 
salts of volatile fatty acids of putrefactive origin nre effectively 
absorbed in the large intestine is founded upon the action of saline 
and drastic purgatives. It is well known tlint the first ones nre 
absorbed in the stomach and first portion of the small intestine 
and afterward arc excreted through the large intestinal mucous 
membrane. The second class of purgatives pass along the gastro¬ 
intestinal canal and appear to operate more especially by a mechani¬ 
cal and irritative action. The special precaution has been taken 
to receive into ice the watery evacuations so as to prevent the 


11 Die Ffizea ties Menschen, Berlin, 1910, p. 228. 
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ulterior putrefactive fermentation. The following table shows 
the results obtained in the same persons by the use of saline purga¬ 
tives: 


Name*. 

Frees weight. 


Volatile ari ls n 10. 
c.c. 

gin. 

gm. 

A.(\ . . . 

933.4 

0.1433 

215.5 

J«. K. . . . 

S81.9 

0.1734 


B. tie T. . . 

I03S.4 

0.2124 

252.4 

1*. A. . . . 

431.0 

0.1223 

155.0 

I(. 

1213.5 

0.2731 

290.1 

Tin* drastic purgativ 

cs have produced a more 

pronounced action 

in the same individuals: 



Kms weight. 

Ammonia. 

Volatil*? act Is n 10. 

Name*. 

gin. 

gin. 

c.c. 

li. «lc T. . . . 

514.9 

0.3107 

452.0 

I*. A. 

529.0 

0.1521 

184.3 

|{. 

S'JS.3 

0.3107 

552.0 


These experimental researches prove evidently that there is 
present in the large intestine, in a given moment or during a certain 
time, a greater amount of ammonia and volatile fatty acids than 
the quantity which goes out with the feces every twenty-four hours. 
The differences reach easily 100 milligrams and more; and it is 
greater for the fatty acids. 

Although these figures are quite remarkable, there are many 
reasons to believe that they are really greater. The production 
and absorption of fecal ammonia are continual anil concomitant 
phenomena. When the intestinal contents pass the ISauhin valve 
and enter the large intestine the matter sliders the nmmnnincu! 
putrefaction and is live times more rich in water than when it 
goes out. The purgative surprises the matter as it is contained in 
the large intestine, in a given moment, and carries it away. lienee 
it is easy to infer that the drastic evacuation, although less rich 
in water and weight, contains a greater proportion of ammonia 
than the saline evacuation, as the reported figures demonstrate. 
The ammonia which is violently expelled through the agency of 
the purgatives corresponds to the ammonia produced during the 
time of their action, eight hours more or less, that is to say, three 
times smaller than the twenty-four hours’ produced ammonia. 
And this evaluation manifestly represents a minimum, because 
very probably the purgative action interferes with the ammoniaeal 
putrefaction, and the production of this substance is less pronounced 
than when the matter is quietly left to its anaerobic stagnation 
and putrefaction. The amount which is quantitative estimated 
in the feces represents only the residue which has not been ab¬ 
sorbed. The difference between the two quantities corresponds 
to the amount which would be absorbed, in the supposition that the 
purgative would not have interfered with the intestinal putrefaction, 
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and tliat normal conditions of the intestinal contents would have 
been the same. 

In the purgative evacuations from mellitns or insipidus diabetics 
I have determined a greater quantity of ammonia than in the 
normal condition. The amount of volatile fatty acids by the 
same method reach enormous figures in the same diseases. In these 
patients a greater proportion of volatile fatty acids has been also 
verified in the urine. I cannot explain in detail why, in these 
patients, the volatile fatty acids increase in so large amounts in the. 
urine, while they do not augment above the normal when they are 
introduced directly into the rectum in combination with the ammo¬ 
nium as (n the experiment refered to. I can only say that this 
depends upon their combination with the calcium, and that I have 
obtained experimentally this augmentation. 15 

The fecal rcabsorption of volatile fatty acids is a known and 
admitted fact for a long time, and has been verified in man by the 
same direct method, that is, the action of drastic purgatives. 
Schmidt and Strasburgcr” says: “In the same person it has been 
possible to establish that during a three days’ constipation (through 
voluntary checking of the urging to stool) the amounts of volatile 
fatty acids diminish in the feces, while the quantity of the same 
acids in castor-oil evacuations becomes three times larger. The 
observed difference proceeds evidently from quantitative changes 
of the fecal reabsorption." On the other hand, II. Strauss and II. 
Philippsolm, 1 * by means of their method of estimating volatile 
fatty acids in the urine, have obtained the highest value in consti¬ 
pation comparatively with the normal condition. 

The conclusion may be drawn, from the above experiments and 
those of other investigators, that it is scientifically correct to establish 
that, in the common conditions of human lifennd in normal subjects, 
a minimum of IKK) mg. of ammonia is produced every twenty-four 
hours in the large intestine as a result of putrefactive processes; 
in some cases this quantity has amounted to twice as much (case JJ. 
de T.); and that this ammonia, after having been absorbed into 
the blood, appears in the urine as a minimum of 0.5 gram and even 
1 gram of putrefactive urea. To this daily amount of putrefactive 
urea corresponds normally the production of several milligrams of 
acetone. 

I cannot enter, in the present article, into all the details that this 
great question of putrefactive urea requires to be scientifically 
criticised and to he put in accord with all admitted physiological 
and pathological facts. I can only say that the phenomenon of 
putrefactive urea is not in contradiction with our knowledge on 
nutrition researches. The fact may have passed unnoticed even 


16 I’atncios, lor. eit. 17 Lor. oil. 

11 Noubauer-Hllppert, Analyst? ties Hants, Wiesbaden, 1910, |». 190. 
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in tile most strict nutritive balances. The comparison between the 
three values, fecal nitrogen, urinary nitrogen, and alimentary 
nitrogen, may have been realized without the putrefactive urea 
phenomenon being disclosed. 

The production of acetone in the animal body is a question which 
actually is too far from its definitive solution. The experimental 
researches of Kmhden and his collaborators closely relates this 
production to butyric acid and some other simple compounds. Hut 
from what classes of substances or processes this butyric acid or 
compounds proceed is not known at present. Various physiologists 
believe that the destruction of proteins is the principal source of 
acetone; others attribute their origin to fat destruction. A well- 
observed fact is the counteraction of earhohydrarcs upon the 
production of acetone (anticctoplastic action) and also the constant 
increase of this substance in man during fast. The scientific criti¬ 
cism of all these questions would lengthen the present article 
beyond its proper scope; but all these facts and hypotheses may 
find, in the production of putrefactive acetone, a new and satis¬ 
factory explanation. The production of a small amount of acetone 
in the normal state, intimately related with the production of a 
certain amount of putrefactive urea, can receive from this con¬ 
ception an entirely more satisfactory explanation than its doubtful 
and obscure nutritive origin. 

I hope the present ideas, founded on experiments carried out on 
man and corresponding to the common conditions of human life, 
will be of great importance to physiology and pathology. It 
would be also very satisfactory to the author to have laboratory 
men confirm the described experiments. 



